Introduction
According to Jensen (2001) , the origins of the ideas shaping shareholder wealth maximization theory are more than 200 years old, with roots in Adam Smith's (1776) The Wealth of Nations. In general, shareholder theory encompasses the idea that the main purpose of business lies in generating profits and increasing shareholder wealth. Indeed, a review of corporate annual financial reports reveals that the SWM tenet is a fundamental principle, as well as a universal corporate objective. For example, Roberto Goizueta, the former CEO of the Coca-Cola Company (cited in Van Horne and Wachowicz, 2008, p. 1), points out that 'increasing shareholder value over time is the bottom line of every move we make'. McDonald (2006) puts it this way: '... we [the Board of Directors] are united in our goal to ensure McDonald strives to enhance shareholder value'. Philips (2006) declared that 'the desire to increase shareholder value is what drives our actions'. There is, therefore, no disputing that the shareholder wealth maximization principle is the driving force behind corporate finance. The implications of efficient working capital management for value creation for shareholders has been the focus of several empirical studies in developed countries. Most researchers have argued that efficient working capital management is very imperative in the realization of the shareholder wealth maximization objective, because it influences a firm's risk, profitability and ultimately shareholders' wealth (Smith, 1980 . Dong and Su (2010) echo the importance of working capital management and its consequence on shareholders wealth creation by emphasizing that working capital management is a continuous function which is linked to the survival of firms and if WCM is not given due consideration, the firm cannot survive for a longer period.
In another study, Watson and Head (2007) asserted that working capital management is a vital factor in a firm's long-term success and without the 'oil' of working capital, the 'engine' of fixed assets will not function. Consistent with the above studies is Ernst and Young's (2009) working capital study, which reported that the 2000 leading companies in the USA and Europe have ample opportunities to release liquidity of about US$ 1 trillion from working capital during the 2008/2009 financial crisis. This finding is in agreement with Lai's (2012) study, which identified working capital as a catalyst for the resuscitation of most businesses worldwide after easing of the global financial crisis. In line with the above studies is REL's (2011) working capital survey, which reported that most large companies in Europe increased their revenue by 14.9% in 2010 and have either maintained or increased their margin revenue, which is connected to working capital management.
Further still, Aktas, Croci, and Petmezas (2015) in their study of US businesses noted that at the end of 2011, the firms' total investment in working capital (i.e., inventory and receivables) amounted to $4.2 trillion, which accounts for 24% of their total sales and about 18% of the book value of their assets (40% of this aggregate working capital was financed by accounts payable, leading to an aggregate investment in net operating working capital (NWC) of $2.5 trillion. On the basis of the results, Aktas et al. (2015) concluded that US businesses are of the view that working capital represents a significant portion of the total assets and total sales of businesses in the US. It is no surprise that Flanagan (2005) refers to working capital as the lifeblood of businesses, and, therefore, corporate managers must endeavor to keep working capital flowing and use the cash flows to generate profits.
It is therefore obvious to conclude that efficient management of working capital is value relevant to any company (de Almeida and Eid Jr., 2013). On the contrary, inefficient working capital management (WCM) has long been cited as a major cause of business failure in some developed economies like the USA, UK, Canada and Australia (Altman, 1968; Smith, 1973; Largay and Stickney, 1980; Pike and Pass, 1987; Shin and Soenen, 1998) . For example, Altman's (1968) multivariate predictor model based on US companies includes working capital as one of the model's components. In a similar study in the UK, Taffler (1982) developed a four-variable model of failure prediction in which all the four variables include a variant on working capital as a component. It is no surprise that interest in WCM has assumed a greater significance now than ever before for businesses and researchers in the wake of the 2009 global financial crisis, which had strained the financial resources of many firms (Ernst and Young, 2009; Greenberg, 2009; Correia et al., 2011; Sagner, 2011) . Based on the preceding discussions, it is argued in this study that WCM is undoubtedly a very important aspect of shareholders' wealth maximization process, because efficient WCM not only affects a firm's long-term survival, but also profitability, liquidity and ultimately its value. Therefore, an analysis of the effect of working capital management and its components on firm performance (profitability and value) is necessary and imperative in the South African environment.
Objectives. The objectives of the study are: i) To evaluate the relationship between CCC and value (market capitalization) of JSE-listed firms.
ii) To determine the relationship between ICP and value (market capitalization) of JSE-listed firms. iii) To ascertain the relationship between RCP and value (market capitalization) of JSE-listed firms. iv) To determine the relationship between PDP and value (market capitalization) of JSE-listed firms. Baños-Caballero et al. (2011) examined the link between working capital and business performance and found that the relationship between working capital investment and firm performance is not linear, implying that there is an optimal level of working capital that would be able to found that the optimal level of working capital for financially constrained firms is lower than those of unconstrained firms. The studies so far on working capital and firm value confirm two things. First, working capital does influence firm value significantly and, second, financing constraints play an important part in this relationship. However, the studies are still limited and further empirical evidence is needed to support these findings.
A variety of metrics were employed to measure working capital management in the above studies. These include the cash conversion cycle (CCC), the operating cycle (OC), net liquid balance (NLB), the net-trade cycle (NTC) and the weighted cash conversion cycle (WCCC Damodaran (2010) , data for estimating the above metrics, except market capitalization, are problematic due to unavailability or inaccessibility to data. For the purposes of the present study, market capitalization (market cap) was used as the most appropriate metric for measuring firm value, because the data are publicly available and accessible from the JSE.
Market capitalization may be defined as the total tradable value of a company. It is equal to the number of shares outstanding at the end of the financial year multiplied by the share price. The market cap represents the value the market places on the entire company. It is, therefore, an indicator of public opinion on the total future value or net worth of a company. The market cap is a measure of equity, that is, the ownership of a business, though not the most accurate measure of firm value, as it ignores the other essential component of a firm's capital debt. To get around this, investors commonly use a variant of market cap -enterprise value (EV). Mathematically, EV = Market cap plus debt minus cash. This measures how much it would cost someone to buy out all the owners of a firm, pay off all debts, and take out any cash left over. Furthermore, even though market values are typically considered the most accurate, there are also some challenges with this metric. For example, shares that are traded at low volumes may be undervalued, as fears of a lack of liquidity could result in lower demand, and hence, lower share prices. Conversely, overvaluation may result from increased market confidence, rather than any actual improvements in corporate activity.
Despite these short comings, market cap is an important economic measure for several reasons. First, it can easily be calculated from data that are readily and widely available. Second, investors can compare market cap to financial data to evaluate the price relative to fundamental returns. Market cap is also useful for identifying the type of stock and setting appropriate growth, risk and dividend expectations. More importantly, market capitalization has been used as an input in popular valuation metrics such as price to earnings, price to free cash flow, Tobin's Q, price to book value and enterprise value to EBITDA. Third, the total market cap can be used as a measure of stock market performance. It can also be used as economic indicator, providing a comparison of business activity, both in total size and growth, between economic regions. Market cap is also used as a key factor in stock valuation. Stock market indices typically represent changes in market capitalization of a basket of selected firms, while the most important quoted market indices tend to be based on the market cap of companies. For example, JSE Top 40 Shares, the US S&P 500, Hong Kong Hang Seng, UK FTSE 100, Euro Stoxx, German DAX, JSE 40, indices are all composed of the largest shares by market capitalization.
Based on the reviewed literature, we formulate the following hypotheses:
There is a negative relationship between the cash conversion cycle (CCC) and value (market capitalization) of JSE-listed firms.
Hypothesis 2:
There is a negative relationship between the inventory conversion period (ICP) and value (market capitalization) of JSE-listed firms.
Hypothesis 3:
There is a negative relationship between the receivables conversion period (RCP) and value (market capitalization) of JSE-listed firms.
Hypothesis 4:
There is a positive relationship between the payables deferral period (PDP) and value (market capitalization) of JSE-listed firms.
Methodology
The following model was employed to estimate the relationship between WCM, its discrete components and firm value. The model can be stated as follows:
where Y it is firm value (market capitalization) for firm i in year t; X it is RCP, ICP, PDP, CCC, GDPGR, CATA, LEV, and SIZE; 0 , 1 , … is regression co-efficient; v it is individual error component (a particular characteristic of each firm); it is the idiosyncratic error (unobservable factors) that vary over time and affect profitability. i is 1,2,3,…, 75 (firms); t is 2003, 2004…, 2012 (time); k is 1, 2, 3,..10.
Population
The population for the study comprises all firms listed on the JSE over the period, 2003 to 2012. As at 31 December 2012, a total of 335 firms were listed on the main board of which financial firms represent 27.2 per cent (91 firms). The remaining 72.8% (244) non-financial firms were, then, segmented according to the JSE Industry Classification Benchmark (ICB) as shown in Table 1 . Source: JSE.
Sample
A sample of 75 firms listed on the main board of the JSE was selected from the target population. To arrive at the sample, the study excluded financial firms. This is due to the fact that financial firms have different accounting regulations that are relatively different from those required by nonfinancial firms (Deloof, 2003 
Results and discussion
This section provides the results of the empirical analysis conducted (using Stata Perpetual Statistical Software version 14) to observe the working capital efficiency and performance of JSE-listed nonfinancial firms. Three statistical techniques, univariate, bivariate and multivariate analyses, were used to analyze the nexus between firm value and working capital management. These are presented and discussed in the following sub-sections.
Descriptive statistics
The descriptive statistics (mean, standard deviation, minimum and maximum values) for firm value, working capital variables, and the control variables are reported in Table 3 . within the sample about one month and 19 days to turnover inventory. It has a range of 0 day minimum 307 days maximum. The standard deviation of 48.1 days shows that the sample firms have a close variation of inventory turnover. The minimum inventory turnover of zero is due to the fact that some firms do not have inventory, hence, have no inventory turnover days. Accounts receivable conversion period (RCP) ranges from a minimum of 0 day to a maximum of 243 days with an average collection period of 51.8 days. This means that it takes approximately 1 month and 3 weeks for the sampled firms to collect monies owed by customers. As with ICP, the minimum RCP of 0 means that some firms do not have debtors. A standard deviation of 30.9 days suggest that there is less variation of accounts receivable period between the firms. For accounts payable deferral period (PDP), the average is 80.2 days and a minimum and maximum of 0 and 502.2 days, respectively. The results show that firms take on average, 2 months and 3 weeks to pay their creditors/suppliers. A standard deviation of 64 days suggest that suppliers' payment patterns varies widely.
The cash conversion cycle (CCC) ranges from -393 days to 297 days with a mean of approximately 20 days. The shorter average CCC shows that JSElisted firms manage their working capital efficiently by converting inventory into goods for sale as possible and also collecting monies owed by customers quickly, but pay their suppliers as late as possible. In practical terms, this means that it takes an average about 3 weeks' time for the sampled JSE-listed firms to convert a rand of cash disbursements back into a rand of cash inflow from their regular course of operations. Firm size ranges from a minimum of R0 to R89.99 billion with an average size of R14.4
billion. Since turnover was used as a proxy for firm size, then, a size of R0 means that a firm did not make any sales in a particular year. The average financial leverage ratio of the sampled firms is 0.54 and ranges from a minimum of 0 to a maximum of 0.99. The mean leverage of 0.54 means that most of the sampled firms are using approximately 54% of debt to finance their businesses. The current assets to total assets ratio (CATA) ranges from a minimum of 0 to a maximum of 1.0 with a mean of 0.59. This key ratio is important from the view point of liquidity. The higher the CATA, the higher the liquidity and vice versa. Thus, the reported CATA of 0.59 implies that, on average, 59% of the sampled firms' total investment was made for working capital. Lastly, annual real GDP growth rate was introduced to control for the evolution of the economic cycle. That is, to capture economic factors that may affect firms' profitability that vary over time, but remain constant across firms. The reported GDP growth rate ranges from -1.5% minimum to 5.6% maximum with a mean of 3.51%. The range shows that the economy moved from recession (-1.5%) to boom over the 10 year period. The recession occurred in 2009 due to the global financial and crises. The effect of the recession is, therefore, expected to reflect in the performance of the firms in terms of lower profitability and firm value.
Bivariate analysis
We examined all the variables and their traits individually to assess the degree of linear relationship among all variables using Pearson product-moment correlation coefficient. Table 4 presents the Pearson product-moment correlation coefficient matrix for all the variables that were used in the regression model. Surprisingly, there is a significant positive correlation between firm value and both CCC and ICP, and an insignificant positive relationship between firm value and RCP. As expected, there is a negative relationship between firm value and PDP. However, the relationship between PDP and firm value is not significant.
Regression analysis
To further establish the relationship between working capital management (WCM) and firm's market value, we apply multivariate regression analysis, that is, OLS regression analysis and panel data regression analysis.
OLS regression analysis
Hypothesis (1) predicts that all things being equal, there is a negative relationship between firm value and WCM. In order to test this hypothesis, the study regressed firm value on working capital management variables in addition to the included control variables. The results of the OLS regression are presented in Table 5 . Notes: P-values in parentheses; * p < 0.05, ** p < 0.01, *** p < 0.001.
The results from the OLS analysis show that both cash conversion cycle, inventory conversion, and receivables conversion period are significantly positively related to firm value, which contradicts Hypotheses (1) to (3), respectively. We also observe that there is a positive and a significant relationship between receivables conversion period and firm value, which is consistent with Hypothesis (3). The next section uses random effects (RE) panel data regression to test the relationship between firm value and working capital management.
Panel data regression analysis
The following independent variables are considered to analyze their impact on firm value. CCC measures the average number of days-sales which the company has to finance its working capital needs (CCC = ICP + RCP -PDP). RCP measures the average number of days-sales of accounts receivable. ICP measures the average number of days-sales on inventories. PDP measures the average number of days-sales of accounts payable. The control variables are as follows: Size is firms' size proxy measured by the logarithm of assets, CATA is the ratio of current assets investment to total assets investment, and GDP is the annual real GDP growth rate in South Africa. The results obtained for equations (1) to (4) using the RE methodology are reported in Table 6 . Table 6 . Effect of WCM on firm value using random effect (RE) regression estimation Notes: P-values in parentheses; * p < 0.05, ** p < 0.01, *** p < 0.001.
The results in Table 6 show that both inventory conversion period and receivable conversion period are significantly positively related to firm value, which contradicts Hypotheses (2) and (3). We also observe that CCC has an insignificant positive relationship with firm value which is inconsistent with Hypothesis (1). Lastly, the results show that there is a significant positive relationship between payable deferral period and firm value, which is consistent with Hypothesis (4).
Conclusion
The study investigated the relationship between firm value and WCM as well as the relationship between firm value and the separate components of WCM for a sample of 75 non-financial firms listed on the Johannesburg Stock Exchange (JSE). The results show that both receivables conversion period and inventory conversion period are significantly positively related to firm value (market capitalization), which is inconsistent with the hypotheses that ICP and RCP are negatively related to firm value. Although our results are inconsistent with our hypotheses, studies in India by Sharma and Kumar (2011) and by Baveld (2012) in the Netherlands support the positive relationship between accounts receivable and inventory conversion period with firm value in particular during the 2008-2009 financial crises period (Baveld) . This finding in our study may be explained in the case of South Africa that instead of adopting the so called "carrot-and-stick" approach to accounts receivable policies, credit policies may be relaxed to accommodate more customers, instead of offering early bird discount. As a consequence, the accounts receivable may be elongated in an effort to improve firm profitability and consequently firm value. The results, however, confirm that payables deferral period is significantly positively related to firm value. This means that firms can enhance their value by negotiating longer payment terms from their creditors.
The results further show that firm size has a significant positive relationship with firm value confirming the theory that size of a firm is a primary factor in determining the profitability and market value of a firm due to economies of scale, which can be found in the traditional neo-classical view of the firm (Bhattacharyya and Saxena, 2009 ). It reveals that, contrary to smaller firms, items can be produced on much lower costs by bigger firms. In accordance with this concept, a positive relationship between corporate size and profitability and market value is expected (Tangen, 2003) . Lastly, the panel data regression analysis reveals that there is a significant negative relationship between leverage and firm value. This means that the level of debt a firm has in its capital structure is a factor that will affect its value. This result is consistent with Rayan's (2008) study who found a significant negative relationship between debt and value of firms listed on the Johannesburg Stock Exchange during the period 1998-2007.
